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Abstract 
One of the main concerns of automobile manufacturers is the optimization of cars conceiving. For this reason the integration of 
clients' perceptions in the manufacturing process is an important aspect of product development. This paper aims to study the 
perception of young drivers over the elements of discomfort that occur while driving a vehicle. 40 subjects, young drivers 
(technical university students) participated in the study and were investigated in connection with the main elements of discomfort 
experienced in the car. Valuation of discomfort was based on descriptions of study participants, descriptions in which they were 
asked to specify what they perceive as discomfort in the car. On one hand, the results show us a representation of what does 
discomfort for young drivers mean, and on the other hand, it shows the important role that the thermal factor has in assessing 
comfort / discomfort in the vehicle. 
© 2014 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the Organizing Committee of CY-ICER 2014. 
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1. Introduction 
Comfort is one of the requirements of car manufacturers, who must take into account both aspects of physical 
phenomena that occur in occupants’ space, and perceptions and representations of such persons. Therefore comfort 
study involves a multidisciplinary approach, in terms of at least three scientific fields, such as: architecture, 
engineering sciences and social and human sciences (Chelkoff, 2004). Regardless of the field, discipline or branch 
of science that conducts the research, vehicles must be functional and comfortable. Therefore, designers must 
include as many of the concept cars users’ requirements and find the best ways to use them. In this respect, many 
studies have been focused on vehicle architecture or efficient functioning of its components  
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Although the term of comfort is in constant redefinition due to its variability over time (once luxury become 
today’s comfort) and space (geographic location), comfort is generally defined starting from discomfort or rather the 
verge of discomfort. But the complementarity of the two terms of comfort and discomfort is delicate. The two terms 
are closely related to one another, and sometimes the source of comfort is the lack of discomfort (or disturbing 
situations). However, there are many situations where the comfort is given by the presence of material elements that 
bring (themselves) satisfaction, relaxation, and pleasure and without the absence of these elements to generate 
discomfort. Some authors, given that with increasing discomfort, decreases the feeling of comfort, consider the two 
terms comfort and discomfort, as the same poles of a bipolar dimension, namely comfort / discomfort dimension. 
(Zhang, Helander & Drury, 1996). Depending on the sensory registers involved in the assessment of comfort there 
were identified more comfort parameters (temperature, humidity, surrounding air movement), which led in time to 
define different notions of comfort, namely: thermal comfort, visual comfort (light), acoustic comfort, hygroscopic 
comfort, air quality and odor comfort, tactile comfort, vibration comfort, convenience etc. given by surrounding air 
movement. 
Assessment of perception of comfort / discomfort, although based on the parameters mentioned above, is not te 
sum of them and requires integrating information from all sensory registers, which interact with each other and to 
which there are added other psychological issues such as individual expectations based on some practical situation 
or subjective state of the person at that time (Griffin, 1996; Vastfjall, 2004). 
Research of the assessment of comfort focused both on the study of a single sensory registers (such as the 
influence of temperature on comfort - Alahmer, Abdelhamid & Omar, 2012), and the interaction of two or more 
sensory registers, such as the interaction between humidity and temperature (Sookchaiya, Monyakul & Thep, 2010; 
Alahmer, Omar, Mayyas & Dongri, 2011) or the interaction of vibration, sounds and sight in assessing of comfort 
(Amari, 2009).  
Most authors study comfort taking into analysis the physiological and physical parameters (Fanger, 1970). But 
psychological factors also have an important influence in comfort assessment. For example, in a room painted in 
red, warmth sensation is perceived stronger by a group of people than is perceived by the same people in a room 
colored in blue (Rohles & Wells, 1977). 
In evaluating comfort there are two current trends: the analytical approach that takes into account the physical 
and physiological phenomena (Fanger, 1970) and adaptive approach, which takes into account the psychological 
factor, also. The analytic approach is based on a linear model in which climatic conditions trigger physiological 
responses that change the state of comfort or discomfort of the subject. Adaptive approach considers the occupants’ 
reactions to conditions that they consider uncomfortable. Brager and Dear (1998) classify adaptation actions into 
three categories: behaviours, physiological and psychological. This article aims to study the perception of young 
drivers and / or passengers regarding the elements of discomfort that occur while the vehicle is motion. 
2. Method 
2.1. Participants 
40 subjects, young drivers (technical university students) participated in the study and were investigated in 
connection with the main elements of discomfort experienced in the car. The sample of subjects took in our study 
presents the following features: they are students at the Faculty of Automation- 76,70%, at the Faculty of 
Chemistry- 3,3%; at the Faculty of Electrotechnics- 6,70% Faculty of Communication Sciences- 13,30%. In what 
regard the sex, the participants 36,7% are male and 63,3% are female. Regarding the quality of the driver or 
passenger is the following situation: 34,4 % passengers and 59,4% drivers.  
2.2. Procedure 
Valuation of discomfort elements was based on the analysis of the study participants’ descriptions. They were 
asked to perform in individual writings a brief overview of the elements they considered are being generating 
discomfort in a car in motion, and also mentioning their position in the vehicle of driver or passenger.  
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2.3. Method of analysis of responses 
Responses were processed through a content analysis that allowed dividing the elements generating discomfort 
into homogeneous and differentiating categories. Categories were made taking into account the item / object 
generating discomfort and not its functionality. And so, there were introduced in the same category different 
functionalities of the same element, but took into account the frequency of occurrence of the element that is to score 
each of its functionalities. 
3. Results 
Of the 40 analysed descriptions there were established 38 categories representing 38 elements generating 
discomfort. The percentage for each category is shown in Table 1. 
 
                                            Table 1. Elements generating discomfort 
  Elements          Percentage   
Air 6,7% Headlights 3,3% Radio music 26,7% 
Airbag 10,0% Breaks 6,7% Spear wheel 6,7% 
Lights 3,3% Window 20,0% Seat 63,3% 
Rear seat 3,3% Information 3,3% Safety system 3,3% 
Buttons 3,3% Light 6,7% Space 56,7% 
Heat 6,7% Speed lever 6,7% Windscreen wiper 3,3% 
Safety belt 10,0% Smell 46,7% Headrest 10,0% 
Horn 3,3% Engine 26,7% First aid kit 3,3% 
AC 46,7% Mirrors 13,3% Doors 13,3% 
Gearbox 3,3% Windscreen 6,7% Visibility 20,0% 
Car size 16,7% Pedals 6,7% Steering wheel 13,3% 
Steering 3,3% Trunk 13,3% Noise 36,7% 
Eco standards 3,3% Radiations 3,3%     
 
Descriptive analysis of the data indicates the following hierarchy of factors generating discomfort: 
 
Table 2. Hierarchy of main factors generating discomfort 
Elements of 
discomfort Percentage % 
Seat 11,72 
Space in the car 10,50 
AC 8,65 
Smell  8,65 
Noise 6,80 
Engine  4,95 
Radio 4,95 
Windows 3,70 
Visibility 3,70 
Car size 
…. 
3,09 
  
Total 100% 
In order to identify the main trends of our results, the data obtained was processed by multiple correspondence 
analysis method (Benzécri, 1976). ACM compared to principal component analysis, summarized as "factors" key, 
the relationship between data quality. ACM processes the events and extract the main factors, taking into account at 
the same time if desired variables and their measurements taken. After correlation analysis there was obtained two 
major dimensions (factors) that indicate relationships between elements of discomfort, grouped in the same 
dimension: dimension 1 and dimension 2. In Tables 3 and 4 are presented the discomfort elements associated with 
dimension 1 and dimensions 2 and their corresponding correlation coefficients. 
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Table 3.  List of elements generating discomfort associated to dimension 1and the corresponding correlation coefficients 
Elements of 
dimensions 1 correlation   
Elements of 
dimensions 1 correlation 
Horn 0,975 Windscreen 0,52 
EcoStandards 0,975 Spear wheel 0,523 
Head lights 0,975 Windscreen wiper 0,975 
Breaks 0,557 First aid kit 0,975 
Mirrors 0,27       
 
As seen in Table 3, the elements of discomfort associated with dimension 1 refer to discomfort caused by a 
potential malfunction of the elements related to car safety: headlights, brakes, horn, windscreen wiper, first aid kit, 
spare wheel, etc. We consider this dimension as belonging to psychological comfort, given by confidence and safe 
operation of your vehicle. The second major dimension, with the exception of two items (airbag and engine) 
includes aspects that take more than physical comfort: climate, size of the trunk, space in the car, steering wheel 
position. 
 
Table 4 List of elements generating discomfort associated to dimension 2 dimension and the corresponding correlation coefficients 
Elements of 
Dimensions 2 correlation   
Elements of 
Dimensions 2 correlation 
Airbag 0,264 Trunk 0,388 
Rear seat 0,346 Radio Music 0,265 
AC 0,252 Seat 0,113 
Car size 0,124 Space 0,322 
Light 0,157 Doors 0,134 
Engine 0,31   Steering wheel 0,516 
 
The two dimensions and their correlations can be seen more easily in the figure below (figure 1). 
 
 
Figure 1. Graphic representation of the two dimensions of elements of discomfort and their constituents 
 
 Regarding the differences between drivers and passengers, on the perception of discomfort, we identified two 
seemingly significant differences for the car's size and visibility. Discomfort related to the two aspects mentioned is 
much higher at drivers compared to passengers: 
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Table 5. Significant differences between driver and passengers regarding discomfort 
 
 Driver-passenger   Square Phi  
Visibility χ = 25,61; p˂0,05  
Car size  χ = 4,38; p˂0,05  
  
From the results obtained it is observed that passengers do not indicate any discomfort from the elements 
corresponding to dimension one,  those elements that have a direct connection with the driving experience and 
safety during driving: steering, transmission, speed lever, horn, lights, mirrors, windshield, pedals etc.. Regarding 
the differences between the elements generating discomfort for men and women, the results show that men's 
discomfort produced by certain characteristics of the trunk is significantly higher than the discomfort perceived by 
women (χ = 6.35, p 0.05 ˂). In fact, the trunk is not part of the list of elements generating discomfort for women. In 
Table 6 we present the hierarchy of elements perceived to be generating discomfort for men and women. 
 
Table 6. Main elements that generate discomfort ,  differentiated by sex 
Elements of discomfort 
(men) Percentage   
Elements of discomfort 
(women) Percentage 
1.Seat 12,69% 1.Steering whell 12,50% 
2.AC 9,51% 2.Car space 10,81% 
3.Car space 7,94% 3.Seat 9,90% 
4.Noise 7,94% 4.Smell 8,98% 
5.Smell 6,35% 5.AC 7,20% 
… … … … 
Total 100%   Total 100% 
4. Conclusions and discussion 
Following the hierarchy of elements perceived to be generating discomfort in vehicles it was calculated that the 
item with the highest probability of generating discomfort in the car is the seat, followed by the space in the car, 
climate, odor and noise. Our results on the assessment of discomfort in vehicles converge with the results form the 
evaluation of discomfort in planes. According to Berthelot and Bastien (2009) for long flights, the main factor of 
discomfort is an uncomfortable seat, while for shorter flights; temperature (thermal comfort) is the main factor of 
discomfort for men. For women thermal comfort in aircraft is placed 4th after dynamic factors, chairs, noise and 
vibration (Berthelot & Bastien, 2009). Similar with the results from the studies of thermal comfort in airplanes, in 
our study, the air conditioning system plays an important role in the perception of discomfort in automotive 
assessment, cooling being ranked No. 3 in the hierarchy of these elements. The differences between men and women 
in assessing comfort in the car keeps the same trend as for the plane: men rank the thermal comfort (climate 
operation) on the second place, while the women are placing it on the 5th position.  
Differences provided from the state of driver or passenger shows that safety issues such as driving direction, 
gearbox, gear lever, horn, lights, mirrors, windscreen, pedals and so on, are not included in the items generating 
discomfort in vehicles by passengers. This can be explained by the fact that if the passengers do not use one object, 
there is no discomfort about this item. 
After applying the statistical method "analysis of multiple correspondences," we observed the elements 
generating discomfort that differentiate drivers from passengers are brought together in a single dimension 
(dimension 1), called by us the psychological dimension. This dimension is responsible for the state of discomfort 
given by the unsafe driving of the vehicle and the malfunctioning of the car elements involved in its driving 
experience In the same time, multiple correspondence analysis revealed also, a different macro-scale (dimension 2) 
of discomfort, called by us the physical dimension. This discomfort dimension includes aspects related more with 
physical and physiological discomfort such as: climate, trunk size, space in the car, steering wheel position, etc. 
Similar to our study, more research on the assessment of discomfort were conducted on samples of young people 
(Giacomin & Quattrocolo, 1997; Dufour & Wang, 2005), which may limit the applicability of the results. 
Comparative studies between young people - older people, regarding the perception of discomfort, reveal significant 
differences for the minivan cars, elder people considering the access to these cars as generator of discomfort. There 
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has not been noticed any significant difference between young and elder in terms of perception of discomfort in 
small cars, medium and small utility sedan (Chateauroux, 2009). Further research on the assessment of comfort and 
discomfort in vehicles will also consider other study populations to contain adults and elders in assessments that will 
be made. 
The results give us on one hand a representation of what it means discomfort for young drivers and passengers, 
on the other hand highlight the role that shows the thermal factor’s role in assessing discomfort in the vehicle. 
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